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(54) Metal ring-fitted optical device 

(57) A lens (1 ) is fitted into a metal ring (10) that cov- 
ers the outer peripheral surface of the lens and can be 
soldered to a fixture member. The side cylindrical part 
(11) of the metal ring is expanded toward the outer pe- 
ripheral direction thereof by the pressure of the optical 
material put inside it, and, thus expanded, it defines the 



final dimension of the metal ring. One of the two open- 
ings formed on both sides of the side cylindrical part of 
the metal ring is so designed as to have a curving cylin- 
drical part (17) that extends from the side cylindrical 
part, and this curving cylindrical part is folded toward the 
optical functional face (32) of the optical device to con- 
struct a metal ring-fitted optical device. 
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Description 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

[0001] The present invention relates to a method for 
fabricating a metal ring-fitted optical device, and to the 
metal ring-fitted optical device. In particular, the inven- 
tion relates to a method for fabricating a metal ring-fitted 
optical device, which is applicable to fabrication of an 
optical device having an optical functional face formed 
on its both surfaces and having, around its side face, an 
outer peripheral side part for positioning the device rel- 
ative to the fixture to which the device is fitted; and re- 
lates to the metal ring-fitted optical device. 

DESCRIPTION OF THE RELATED ART 

[0002] One example of conventional optical devices 
is shown in Fig. 7 and Fig. 8, in which a small-diameter 
aspherical lens 70 made of optical glass and having a 
diameter of, for example, 1 mm or so is fitted to a V- 
grooved fixture (V-GROOVE) 60. As illustrated, the lens 
70 is fitted into the V-groove 64 of the carrier 62 mounted 
on the stand 61 on which the lens 70 faces the laser 
diode 63 also mounted on the stand 61 . In this structure, 
it is easy to make the optical axis OD of the laser diode 
63 correspond to the optical axis OL of the lens merely 
by fitting the lens 70 into the V-groove 64 in the carrier 
62 provided that the dimensional accuracy of the lens 
70 relative to its outer peripheral face 71 is ensured. In 
that condition, this structure does not require any optical 
axis alignment control. 

[0003] In the lens-fitting structure of the illustrated 
case, the lens 70 is fixed to the carrier 62 with the V- 
groove 64 formed therein, via an adhesive applied be- 
tween them. However, using the adhesive 80 for fixing 
the lens 70 is problematic in that handling the adhesive 
B0 is troublesome and the component that evaporates 
from the adhesive 80 may deteriorate the atmosphere 
around the lens. Accordingly, it is desired to fit the lens 
to the carrier with solder not using such an adhesive. 
[0004] For soldering the lens in the manner as above, 
the peripheral part of the lens must be previously met- 
allized. For metallizing such small-sized lenses, metal 
sputtering around lenses may be taken into considera- 
tion. However, since the lenses are small-sized, it is dif- 
ficult to accurately handle them for metallization. In ad- 
dition, the optical functional faces of the lenses must be 
protected so as not to be metallized. For these reasons, 
it has heretofore been impossible to efficiently produce 
the desired lenses. 

[0005] To solve the problems, a method has been pro- 
posed of forming a solderable, thin-walled metal ring 
around the peripheral side face of a lens. 
[0006] The lens of the type is so designed that a glass 
lens is fitted into a solderable, thin-walled metal ring, 



and this is therefore solderable. In addition, since its 
sidewall is covered with a metal ring, the glass lens in- 
side the metal ring is damaged little as compared with 
nude glass lenses. Moreover, the glass lens fitted in 

5 such a thin-walled metal ring is better than a glass lens 
fitted in a thick-walled lens barrel, since the effective di- 
ameter of the metal ring-fitted lens could be almost the 
same as the outer diameter of the non-protected nude 
glass lens alone. The metal ring-fitted lens of the type 

10 may be fabricated, for example, as follows: 

[0007] Briefly, a cylindrical mold to define the outer 
shape of the glass lens to be formed is set in an elec- 
tromagnetic induction furnace, while the upper and low- 
er pressing molds to be fitted into the cylindrical mold to 

15 thereby form the light-entering face and the light-going 
out face of the glass lens are in the furnace above and 
below the cylindrical mold, and a lens material is put into 
the cavity surrounded by the molds. In that condition, 
the pressing molds are pressed toward the cylindrical 

20 mold to thereby form the intended optical faces of the 
glass lens while, at the same time, a metal ring is fitted 
to the side periphery of the lens being molded in that 
manner. 

[0008] In this embodiment, a metal ring of which the 

25 outer diameter is somewhat smaller than the inner di- 
ameter of the cylindrical mold is disposed inside the cy- 
lindrical mold, and an optical glass pellet, a type of op- 
tical material is put inside the metal ring. With that, the 
cylindrical mold is heated with the induction current from 

30 the coil disposed outside the cylindrical mold so as to 
soften the glass pellet inside the metal ring at a prede- 
termined temperature, and thereafter the thus-softened 
glass pellet in the metal ring is pressed by the upper and 
lower pressing molds to thereby form the lens face of a 

35 desired shape, while, at the same time, the metal ring 
is pressed and expanded by the pressure applied to the 
glass material toward the cylindrical mold disposed 
around the metal ring, and then this is cooled. Through 
the process, a metal ring-fitted lens having a predeter- 

40 mined outer shape is fabricated. 

[0009] According to the lens fabrication method as 
above, when the glass material in the metal ring is com- 
pressed by the molds that surround it, the metal ring 
around the glass material expands outside owing to the 

45 inner pressure applied thereto and, as a result, it is 
pressed against the inside wall of the cylindrical mold 
disposed outside it and the glass material is then solid- 
ified as such to thereby have the thus-expanded shape. 
Thus solidified, therefore, the lens may have the desired 

50 shape. The degree of thermal shrinkage to be caused 
by cooling the glass material and the metal ring can be 
previously estimated. Accordingly, the lens thus fabri- 
cated may have the desired dimension by controlling the 
size of the cylindrical mold to be used. 

55 [0010] In the prior-art fabrication method mentioned 
above, the pressing molds to press the glass material 
toward the cylindrical mold do not enter the opening of 
the metal ring in which the glass material forms a lens. 
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When the glass material is pressed according to this 
method, all of the pressed glass material could not be 
completely housed inside the metal ring, and some 
glass material may be often forced out of the metal ring 
since the size of the metal ring and that of the glass pellet 
vary. 

[0011] As a result, the outer peripheral shape of the 
lens could not be accurately formed, and even if the 
thus-fabricated lens is fitted to a fixture part, it could not 
be disposed in the predetermined site. This is one prob- 
lem with the method. Another problem with the method 
is that the excess glass material having been forced out 
of the metal ring will be broken or cracked and will often 
damage the surface of the lens. 
[0012] To solve the problem with the excess glass ma- 
terial forced out of the metal ring, a method may betaken 
into consideration of forming the lens surface by press- 
ing at least one of the pressing molds into the inside of 
the metal ring. 

[0013] In this method, however, the outer diameter of 
the pressing molds must be smaller than he inner diam- 
eter of the metal ring. Therefore, in this method, there 
will be a space, though narrow, between the pressure 
mold and the metal ring in the direction of the diameter 
of the metal ring. 

[0014] As a result, the glass material being molded 
will be forced out through the narrow space by the press- 
ing force of the mold and It will form thin flakes having 
been forced out of the narrow space. The thus forced- 
out thin flakes form impurities and will be broken to dam- 
age the normal face of the lens formed. 

SUMMARY OF THE INVENTION 

[0015] The present invention has been made in con- 
sideration of the matters as above, and its object is to 
provide a metal ring-fitted optical device having the ad- 
vantages of good outer shape and high accuracy, and 
to provide a method for fabricating the metal ring-fitted 
optical device. 

[0016] To solve the problems noted above, the 
present invention provides a method for fabricating a 
metal ring-fitted optical device, which comprises prepar- 
ing a cylindrical mold that defines the shape of the outer 
peripheral side face to determine the position of the op- 
tical device to be fabricated in the mold, disposing inside 
it a metal ring of which the outer diameter is somewhat 
smaller than the inner diameter of the cylindrical mold 
and an optical material, and pressing a shaping mold 
against the optical material to thereby form a desired 
optical functional face of the optical device with the di- 
ameter of the metal ring being enlarged toward the wall 
of the cylindrical mold by the pressure applied to the op- 
tical material to thereby fabricate the intended optical 
device fitted in the metal ring that has a predetermined 
outer diameter, and which is characterized in that the 
metal ring to be disposed inside the cylindrical mold 
comprises a side cylindrical part of which the diameter 



is expanded toward the outer peripheral direction by the 
pressure applied thereto by the optical material dis- 
posed inside it thereby to be the final outer dimension 
of that part, and a curving cylindrical part which extends 

5 from the side cylindrical part toward one opening of the 
ring, a pressure is applied to the optical material to there- 
by expand the side cylindrical part of the ring, and the 
curving cylindrical part of the ring is folded toward the 
optical functional face of the optical device formed on 

10 the side of that one opening of the ring, by the shaping 
mold pressed against the optical material. 
[0017] The invention also provides a metal ring-fitted 
optical device of which the outer face is covered with a 
metal ring and which has optical functional faces formed 

15 on both sides of the openings of the metal ring, and 
which is characterized in that the metal ring comprises 
a side cylindrical part of which the diameter is expanded 
toward the outer peripheral direction by the pressure ap- 
plied thereto by the optical material disposed inside it 

20 thereby to be the final outer peripheral dimension of that 
part, and a curved cylindrical part which extends from 
the side cylindrical part toward one of the two openings 
of the ring, and is folded toward the optical functional 
face of the optical device formed on the side of that one 

25 opening of the ring while a pressure is applied to the 
optical material to be shaped. 
[001 8] In the metal ring-fitted optical device of the in- 
vention, the curved cylindrical part of the ring is folded 
by the shaping mold pressed against the optical material 

30 to be shaped. 

[0019] The invention also provides a metal ring-fitted 
optical device with an optical functional face formed on 
its both surfaces, of which the outer side face is covered 
with a metal ring and the two optical functional faces 

35 each are adjacent to the brim of the metal ring that ex- 
tends towards each optical functional face of the device. 
[0020] According to the invention as above, the metal 
ring is expanded while the optical material is shaped into 
the optical device, and the curved cylindrical part of the 

40 optical device is folded toward the optical functional fac- 
es of the device. Accordingly, in the optical device of the 
invention, no optical material is forced out of the metal 
ring toward the outer peripheral direction of the ring, and 
the accuracy of the outer dimension of the optical device 

45 is increased. Moreover, since there is formed no space 
between the pressing mold and the metal ring in the di- 
rection of the diameter of the ring, no thin flakes are 
formed around the metal ring-fitted optical device fabri- 
cated in the invention, and the optical functions of the 

so optical device are not worsened at all. 

[0021] In the metal ring-fitted optical device of the in- 
vention in which the curved cylindrical part of the metal 
ring is folded by the shaping mold pressed against the 
optical material to be shaped into the optical device, the 

55 excess optical material is surely prevented from being 
forced out of the space between the metal ring and the 
pressing mold, and, as a result, both the accuracy of the 
outer dimension and the optical function of the metal 
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ring-fitted optical device are improved. 
In the metal ring-fitted optical device of the invention 
which has an optical functional face formed on its both 
surfaces and of which the outer side face is covered with 
a metal ring and the two optical functional faces each 
are adjacent to the brim of the metal ring that extends 
towards each optical functional face of the device, the 
optical material is not exposed out of the outer periph- 
eral side face of the metal ring, and the optical functional 
faces of the optical device are surely prevented from be- 
ing damaged and, in addition, both the optical functions 
and the accuracy of the outer dimension of the optical 
device are improved. 

[0022] Embodiments of the present invention will now 
be described, by way of example only, with reference to 
the accompanying diagrammatic drawings, in which: 

Fig. 1 shows a process of fabricating a metal ring- 
fitted aspherical glass lens of one embodiment of 
the invention, illustrating a cross-sectional view of 
the mold unit to form the lens, in which the mold unit 
is not closed to press the lens material. 
Fig. 2 shows a process of fabricating a metal ring- 
fitted aspherical glass lens of one embodiment of 
the invention, illustrating a cross-sectional view of 
the mold unit to form the lens, in which the mold unit 
has been closed to press the lens material. 
Fig. 3 shows the metal ring for an aspherical glass 
lens of one embodiment of the invention, illustrating 
a cross-sectional view cut along 3-3 line of Fig. 4. 
Fig. 4 is a bottom view showing the metal ring for 
an aspherical glass lens of one embodiment of the 
invention. 

Fig. 5 is a cross:sectional view showing a metal 
ring-fitted aspherical glass lens of one embodiment 
of the invention. 

Fig. 6 is a bottom view showing the metal ring for 
an aspherical glass lens of another embodiment of 
the invention. 

Fig. 7 is a front view showing a conventional aspher- 
ical glass lens fitted to a fixture member. 
Fig. B is a side view showing the conventional as- 
pherical glass lens fitted to a fixture member. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0023] The invention is described in detail with refer- 
ence to the drawings attached hereto. In the embodi- 
ment illustrated herein, the optical device to be fabricat- 
ed is a metal ring-fitted, aspherical glass lens 1 of Fig. 
5. The metal ring-fitted, aspherical glass lens 1 has lens 
faces, namely convex faces 31 , 32, and planar parts 34, 
35 that surround the convex lens faces, and has an outer 
peripheral side face 33 to which a metal ring 10 is fitted. 
[0024] Into the outer peripheral side face 33 of the 
metal ring-fitted, aspherical glass lens 1 of the invention 
of this embodiment, the metal ring 1 0 is fitted. The metal 



ring 10 is thin-walled and is made of a solderable and 
pressable metal, for example, an alloy of iron and nickel 
and its surface is plated in a predetermined manner. 
[0025] As in Fig. 3 and Fig. 4, the metal ring 1 0 is com- 

5 posed of a side cylindrical part 11 that receives inner 
pressure to expand towards Its outer peripheral direc- 
tion to have a final outer peripheral surface dimension, 
and a holding part 15 that is formed on the side of one 
opening of the side cylindrical part 11 and comprises a 

10 thin-walled, inner peripheral part 1 3 around the area ex- 
tended from the inner peripheral face of the side cylin- 
drical part 11, and a flange part 12 protruding outside 
toward the opening from the edge of the opening. In the 
upper part of the side cylindrical part 11 illustrated, 

is formed is a curved cylindrical part 1 7 of which the diam- 
eter is the same as that of the side cylindrical part 11 . 
[0026] In the holding part 15 of. this embodiment, 
formed is an opening 14 with an octagonal edge 16 that 
is inscribed in the inner peripheral edge of the side cy- 

20 Hndrical part 11 . In this embodiment, around the top of 
the opening 14 forms the thin-walled part 13; and the 
part between the octagonal edge 16 of the opening 14 
and the side cylindrical part 11 forms the flange 12. 
[0027] In this embodiment, used is a molding unit par- 

25 tially shown in Fig. 1 and Fig. 2. The molding unit com- 
prises a cylinder mold 21 . an upper mold 22 and a lower 
mold 23. The lower mold 23 is to form one convex face 
31 of the metal ring-fixed, aspherical glass lens 1 , and 
this is fixed on a stand (not shown). Opposite to this low- 

30 er mold 23, disposed is the upper mold 22 that is to form 
the other convex face 32 of the lens 1 . The upper mold 
22 is movable relative to the fixed lower mold 23, and it 
moves toward and from the fixed lower mold 23. The 
cylinder mold 21 is put between the upper mold 22 and 

35 the lower mold 23. The cylinder mold 21 is movable rel- 
ative to the lower mold 23, but in general, it is in the 
position as in Fig. 1 . In that condition, the upper mold 
22 moves toward the lower mold 23, and after the upper 
mold 22 has been contacted with the cylinder mold 21 , 

40 both the upper mold 22 and the cylinder mold 21 are 
integrated together and move downward to be as in Fig. 
2. 

[0028] The upper mold 22 is designed to have a con- 
cave face 22a that is to form the convex face 32 of the 
45 metal ring-fitted, aspherical glass lens 1 , a peripheral 
area 22b that surrounds the part 22a, and a pressing 
part 22c that presses the curving cylindrical part 1 7 of 
the metal ring 1 0 so as to fold the curving cylindrica part 
17. 

so [0029] A method for fabricating the metal ring-fitted, 
aspherical glass lens 1 of this embodiment is described 
below. In this embodiment of fabricating the metal ring- 
fitted, aspherical glass lens 1 , an optical glass pellet 20 
is put into the cavity of the cylinder mold 21, and is 

55 pressed by the upper mold 22 and the lower mold 23 in 
the upward and downward directions to thereby form the 
intended optical functional faces of the lens 1 . In this 
process, the inner diameter of the cylinder mold 21 shall 
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be determined in consideration of the outer diameter of 
the metal ring-fitted, aspherical glass lens 1 to be fabri- 
cated herein and of the dimensional shrinkage of the op- 
tical glass cooled in the process. 
[0030] In this embodiment, a metal ring 1 0 is first set 
in the cylinder mold 21 in such a manner that its flange 
1 2 is on the lower mold 23 as shown in Fig. 1 . The metal 
ring 10 has the structure mentioned hereinabove, and 
its outer diameter is slightly smaller than the inner diam- 
eter of the cylinder mold 21 . The metal ring 10 is thin- 
walled (for example, having a wall thickness of 0.05 
mm), and its outer diameter is expanded up to the inner 
diameter of the cylinder mold 21 owing to Its inner pres- 
sure. 

[0031] Next an optical glass pellet 20 is put inside the 
metal ring 1 0, in which it is shaped into a lens. The pellet 

20 is cylindrical, and when disposed inside the metal 
ring 10, it is on the flange 12 of the holding part 15 of 
the metal ring 10, and is therefore not in direct contact 
with the lower mold 23 as shown in Fig. 1 . Accordingly, 
heating the optical glass pellet 20 has little influence on 
the lower 23. 

[0032] The optical glass pellet 20 may be any ordinary 
glass pellet for optical lenses, but shall have predeter- 
mined optical properties. The volume of the pellet 20 
shall be the same as the volume of the end product, lens 
30. 

[0033] Next, while the metal ring 10 and the optical 
glass pellet 20 are disposed inside the cylinder mold 21 , 
an alternating current is made to run through a heating 
coil (not shown) disposed around the cylinder mold 21 , 
whereby the cylinder mold 21 is heated by the induced 
electromotive force of the heating coil. The cylinder mold 

21 is thus heated, and the pellet 20 inside the metal ring 

10 disposed in the cylinder mold 21 is thereby heated 
and softened, and in this condition, the upper mold 22 
and the lower mold 23 are brought near to each other, 
as in Fig. 2. The upper and lower faces of the pellet 20 
inside the metal ring 1 0 sandwiched between the two 
molds form predetermined optical faces 31 and 32, re- 
spectively. Thus processed, the pellet 20 forms a lens 
30. 

[0034] In this step, the pressure of the softening pellet 
20 expands the metal ring 1 0 toward the outer peripheral 
direction, and the thus-expanded metal ring 10 shall 
therefore have the final outer dimension. In this stage, 
the side cylindrical part 11 of the metal ring 10 readily 
expands to have the same inner diameter as that of the 
cylinder mold 21 . On the other hand, the holding part 1 5 
formed around one opening of the side cylindrical part 

11 of the metal ring 10 is hardly deformed by the inner 
pressure at the part having the flange 1 2 formed therein, 
but the thin-walled part 1 3 of the holding part 1 5 is read- 
ily deformed. Accordingly, the holding part 15 is readily 
deformed as a whole, and the metal ring 11 is therefore 
deformed to have a desired outer shape having a de- 
sired dimension. 

[0035] Thus processed, the metal ring 1 0 firmly bonds 



to be integrated with the lens 30, and the outer diameter 
dimension of the metal ring 10 shall be a predetermined 
size after the lens 30 has been solidified therein. 
[0036] In the step where the upper mold 22 is brought 

5 near to the lower mold 23, the upper mold 22 is kept in 
contact with the pellet 20 to press it, and during this, the 
pressing part 22c of the upper mold 22 is brought into 
contact with the top of the curving cylindrical part 17 of 
the metal ring 10. With the upper mold 22 further de- 

10 scending down, the curving cylindrical part 1 7 is folded 
by the inclined face of the pressing part 22c toward the 
center of the pellet 20, or that is, toward the convex face 
32 of the lens 30. 

[0037] After the pellet to be the lens is further pressed 
15 as in Fig. 2, a planar part 35 is formed around the convex 
face 32 of the thus-pressed lens, and the curved cylin- 
drical part 17 of the metal ring 10 is then folded to be 
adjacent to the planar part 35, and it is on the same level 
as that of the neighboring planar part 35. 
20 [0038] The lower convex face 31 of the lens 30 is also 
so designed that the planar part 34 and the flange 12 
are on the same level around it, as in Fig. 2. In the illus- 
trated case, the flange 12 shall surround the convex face 
31 at the opening 14 of the metal ring 10. 
25 [0039] As in the above, the curving cylindrical part 1 7 
is folded to surround the convex face 32 of the lens being 
molded, and therefore the optical material of glass is not 
forced out of the metal ring 1 0 in the process of this em- 
bodiment. 

30 [0040] In particular, the upper mold 22 used herein to 
form the convex face 32 of the metal ring-fitted, aspher- 
ical glass lens 1 is so specifically designed that it folds 
the curving cylindrical part 1 7 of the metal ring 1 0. Using 
it, therefore, the glass material to form the lens is surely 

35 prevented from being forced out of the ring. 

[0041] In addition, when both the convex face 31 and 
the convex face 32 are so designed as to have the flange 
12 that serves as a brim and the curved cylindrical part 
17 around them, no glass is exposed out of the outer 

40 peripheral side face of the metal ring 10. Accordingly, 
this structure surely prevents damage to the optical 
functional faces of the metal ring-fitted optical device of 
the invention. 

[0042] Regarding the shape of the brim to be formed 
45 around the convex face 31 , a circular flange 42 may be 
formed around the entire inner periphery of the side cy- 
lindrical part 41 of the metal ring 40 as in Fig. 6, in place 
of the polygonal flange 12 as hereinabove. The circular 
flange 42 formed around the entire inner periphery of 
50 the side cylindrical part as illustrated is more effective 
for more surely preventing excess glass protrusion out 
of the metal ring, than the flange 12 mentioned herein- 
above. 

[0043] In this embodiment illustrated, the curving cy- 
55 lindrical part 17 is put upside in the cylinder mold 21 
where the lens is molded. Contrary to this, the curving 
cylindrical part 17 may be put downside in the cylinder 
mold 21. 
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[0044] According to this embodiment described here- 
inabove, a small-sized, metal ring-fitted, aspherical 
glass lens that can be fitted to a fixture member by sol- 
dering can be fabricated in a simplified manner. Thus 
fabricated, the ring-fitted lens has a good outer shape 
and its accuracy Is high. 

[0045] In the embodiment described above, a lens is 
formed as one example of the optical device, but it is not 
limitative. Apart from it, the optical device of the inven- 
tion includes any others such as prisms, diffraction grat- 
ings, thin-film monolithic optical devices, etc. 
[0046] As described in detail hereinabove with refer- 
ence to its some preferred embodiments, the present 
invention produces the following advantages. According 
to the invention, the metal ring is expanded while the 
optical material is shaped into the optical device, and 
the curved cylindrical part of the optical device is folded 
toward the optical functional faces of the device. Accord- 
ingly, in the optical device of the invention, no optical 
material is forced out of the metal ring toward the outer 
peripheral direction of the ring, and the accuracy of the 
outer dimension of the optical device is increased. More- 
over, since there is formed no space between the press- 
ing mold and the metal ring in the direction of the diam- 
eter of the ring, no thin flakes are formed around the 
metal ring-fitted optical device fabricated in the inven- 
tion, and the optical functions of the optical device are 
not worsened at all. 

[0047] In the metal ring-fitted optical device of the in- 
vention in which the curved cylindrical part of the metal 
ring is folded by the shaping mold pressed against the 
optical material to be shaped into the optical device, the 
excess optical material is readily prevented from being 
forced out of the space between the metal ring and the 
pressing mold, and, as a result both the accuracy of the 
outer dimension and the optical function of the metal 
ring-fitted optical device are improved. 
[0048] In the metal ring-fitted optical device of the in- 
vention which has an optical functional face formed on 
its both surfaces and of which the outer side face is cov- 
ered with a metal ring and the two optical functional fac- 
es each are adjacent to the brim of the metal ring that 
extends towards each optical functional face of the de- 
vice, the optical material is not exposed out of the outer 
peripheral side face of the metal ring, and the optical 
functional faces of the optical device are surely prevent- 
ed from being damaged and, in addition, both the optical 
functions and the accuracy of the outer dimension of the 
optical device are improved. 



Claims 

1. A method for fabricating a metal ring-fitted optical 
device, which comprises preparing a cylindrical 
mold that defines the shape of the outer peripheral 
side face to determine the position of the optical de- 
vice to be fabricated in the mold, disposing inside it 



a metal ring of which the outer diameter is some- 
what smaller than the inner diameter of the cylindri- 
cal mold and an optical material, and 

pressing a shaping mold against the optical 

5 material to thereby form a desired optical functional 
face of the optical device with the diameter of the 
metal ring being enlarged toward the wall of the cy- 
lindrical mold by the pressure applied to the optical 
material to thereby fabricate the intended optical 

10 device fitted in the metal ring that has a predeter- 
mined outer diameter, and which is characterized 
in that; 

the metal ring to be disposed inside the cylin- 
drical mold comprises a side cylindrical part of 

15 which the diameter is expanded toward the outer 
peripheral direction by the pressure applied thereto 
by the optical material disposed inside it thereby to 
be the final outer dimension of that part, and a curv- 
ing cylindrical part which extends from the side cy- 

20 lindrical part toward one opening of the ring, 

a pressure is applied to the optical material to 
thereby expand the side cylindrical part of the ring, 
and 

the curving cylindrical part of the ring is folded 
25 toward the optical functional face of the optical de- 
vice formed on the side of that one opening of the 
ring, by the shaping mold pressed against the opti- 
cal material. 

30 2. A metal ring-fitted optical device of which the outer 
face is covered with a metal ring and which has op- 
tical functional faces formed on both sides of the 
openings of the metal ring, and which is character- 
ized In that; 

35 the metal ring comprises a side cylindrical part 

of which the diameter is expanded toward the outer 
peripheral direction by the pressure applied thereto 
by the optical material disposed inside it thereby to 
be the final outer peripheral dimension of that part, 

40 and 

a curved cylindrical part which extends from 
the side cylindrical part toward one of the two open- 
ings of the ring, and is folded toward the optical 
functional face of the optical device formed on the 
45 side of that one opening of the ring while a pressure 
is applied to the optical material to be shaped. 

3. The metal ring-fitted optical device as claimed In 
claim 2, wherein the curved cylindrical part of the 

50 ring is folded by the shaping mold pressed against 
the optical material to be shaped. 

4. A metal ring-fitted optical device with an optical 
functional face formed on its both surfaces, of which 

55 the outer side face is covered with a metal ring and 
the two optical functional faces each are adjacent 
to the brim of the metal ring that extends towards 
each optical functional face of the device. 
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